l. Introduction
In order to overcome the speed limit of the metal interconnection in ultra large scale integrated circuits (ULSIs), the optical interconnection on Si chips is attracting much attention t1l. We have been studying the optical interconnection on Si chips, and previously reported the optically interconnected Kohonen net chip I2l which implements parallel pattern recognition. Since the conventional Y shaped branch consumes large area in the chip, we developed a special compact in-plane branched waveguides using micro corner mirrors to distribute input signal to each processing unit. However, the result was not satisfactory, i.e., the distributed optical power to each branch was greatly scattered as 25+9oA for four branches [3] . It was suggested that the large scattering of the data is due to the unduration of the power distribution across the waveguide after branching [3] . Furthennore, the core width becomes wider as the number of branch increases. In the case of four branches, the maximum core width reached 48 pm [3] .
In this paper? we have newly developed a compact stacked multiple branched waveguides which distribute optical power with small deviation.
Simulation of Stacked Branch
Instead of the in-plane branch, we have developed a stacked branch, whose structure is shown in Fig. 1 (Fig. 4) . However, the measured maximum coupling efficiencies are low (50% for I=830 nm and 40o/o for 1"=633 nm). We suppose that the step at the corner of the top waveguide mentioned in the above section causes the light scattering loss, resulting in the reduced coupling efficiency. A relatively large data scattering(+5Yo for l,=830 nm, *l0o/o for L=633 nm) is observed in Fig. 6 , which may be generated by an interference between a fundamental mode and a first mode. A little deviation of the core thickness (0.315 p*) from the designed thickness generates the first mode for L=830 nm. For l,=633 nm the first mode exists for the 0.3 pm core thickness. The reason for the non zero coupling efficiency at L=0 is that there is a triangular part which overlaps to the bottom core layer as shown in Fig. 5 .
We have designed a four-branch optical waveguide, based on the experimental result shown in Fig. 6 taking the data fluctuation possibly induced by the interference effect into consideration. The designed shape is shown in Fig. 7(a) . The laser light (l=830 nm) was introduced into the cleaved edge of the waveguide, and the intensity of the output light from the other cleaved edge was measured by the semiconductor powermeter. In Fig. 7 
